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Abstract 
The Southeast Regional Carbon Sequestration Partnership (SECARB) Anthropogenic Test is a 
demonstration of the deployment of CO2 capture, transport, geologic storage and monitoring technologies. This 
project is the first and the largest fully integrated commercial prototype coal-fired carbon capture and storage 
projects in the USA. The demonstration has reached the 100,000 metric ton (tonnes) injection milestone and is in the 
second year of injection operations. Two Class V Experimental Injection Well underground injection control (UIC) 
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permits were issued in November 2011 and the project’s injection wells were installed shortly thereafter.  
 This paper provides an assessment of the CO2 injection program at the SECARB site after the first full year 
of injection and prior to reaching the milestone of 100,000 tonnes of CO2 injected. The purpose of the project 
assessment is to re-evaluate the Area of Review (AoR) for the injection well. The AoR is defined as the region 
surrounding the geological sequestration project that may be impacted by the injection activity. The AoR is further 
defined as the farthest reach of the tangible CO2 plume and/or the region of ‘significant’ reservoir pressure increase. 
 An updated geologic model of the injection zones and storage reservoir sandstones incorporates geologic 
data obtained from the injection well and characterization wells drilled at the Phase III Anthropogenic Test site. The 
numerical modeling of the injection was conducted using the updated geologic model, plus the monitoring results 
obtained to August 31, 2013. The simulation demonstrates effective containment of CO2 by the reservoir 
architecture of the upper Paluxy Formation, consisting of multiple, stacked, highly porous and permeable 
sandstones, separated by low permeability flow barriers. 
This CO2 containment, demonstrated in this paper, estimates a CO2 plume radius of 440 feet from the 
injection well. This value is substantially less than the radius of the AoR from the pre-injection determination of 
1,700 feet, which was based on a full three year injection program operating at peak rate (500 tonnes per day). 
Within this plume radius, the only wells within the AoR are the injection well, the D 9-7 #2, and its permanently 
abandoned twin, the D 9-7 #2. The nearest well to the injector is the D 9-8 #2. The surface location for this well is 
870 feet away from the D 9-7 #2, placing the D 9-8 #2 outside the plume extent. 
Other key observations from the reservoir simulation of CO2 injection for the period August 23, 2012 to 
August 31, 2013 include the following. The dip of the Paluxy Formation influences the migration of mobile CO2 to 
a small degree after injection operations cease. The shallow angle of dip of approximately 1.25 degrees to the 
northwest limits the post-injection up dip migration. The maximum movement of CO2 is less than 720 ft (220 m) in 
any direction. The high transmissivity of the Paluxy results in a maximum CO2 extent that is greater than the extent 
of significant pressure build up. Consequently, the AoR determination is based on the extent of the CO2 movement.   
 
© 2013 The Authors. Published by Elsevier Ltd. 
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Keywords: CO2; Area of Review (AoR); Modeling 
1.  Project Background 
 
The U.S. Department of Energy Southeast Carbon Sequestration Partnership’s (SECARB) Phase III 
Anthropogenic Test at Citronelle Field, Mobile County, Alabama is a large-scale demonstration of carbon dioxide 
separation and capture, with transport, injection, and final storage in a saline aquifer. This project is a SECARB 
Phase III research and development initiative designed to demonstrate deep underground injection and containment 
of 100,000 tonnes or more of anthropogenic-source CO2.  
The SECARB Phase III Anthropogenic Test at Citronelle Field is the United States’ largest CO2 capture and 
transportation, injection, storage and monitoring demonstration project on a coal-fired power plant. Project 
objectives include the following: 
x Support the United States’ largest commercial prototype CO2 capture and transportation demonstration 
with injection, monitoring and storage activities; 
x Test CO2 flow, trapping and storage mechanisms of a regionally extensive Gulf Coast saline formation,  
x Demonstrate that favorable reservoir architecture of the saline formation can maximize CO2 storage and 
minimize the extent of the CO2 plume, 
x Test the adaptation of commercially available oil field tools and techniques for post-injection monitoring of 
CO2 storage, 
x Test experimental CO2 monitoring technologies that are promising candidates for future commercialization, 
x Document the permitting and compliance process for all aspects of a carbon capture and storage project, 
and 
x Analyze the project management considerations and coordination required to successfully integrate all 
 2014 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Peer-review under responsibility of the Organizing Committee of GHGT-12
 George J. Koperna et al. /  Energy Procedia  63 ( 2014 )  5971 – 5985 5973
components of the project (capture, transport, injection, and monitoring). 
 
The CO2 capture unit at Alabama Power’s Plant Barry became operational in the third quarter of 2011, 
capturing CO2 emissions equivalent to 25 MW of generation using an amine solvent process1. CO2 injection 
operations began on August 23, 2012.  At the conclusion of injection, post-injection monitoring is planned for three 
years 
 
1.1 Setting 
Alabama Power Company’s Plant Barry, a 2,657 MW pulverized coal-fired power plant is the source of the 
CO2. Carbon dioxide emissions representing 25 MW of generation are captured at Plant Barry and transported 
approximately 12 miles (19.3 kilometers) by pipeline to the Citronelle oil field, a historic, giant oil field situated on 
the crest of the Citronelle Dome, which is operated by Denbury Onshore, LLC (Figure 1). The injection and storage 
site is located in the Southeast Unit of Citronelle Field. The CO2 is injected into Lower Cretaceous age sandstones of 
the upper Paluxy Formation at depths of 9,450 to 9,800 ft (2,880 to 2,987 m). The upper Paluxy sandstones at 
Citronelle comprise a saline aquifer, located more than 2,000 ft (610 m) above the Citronelle oil reservoir in the 
Donovan sandstones. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Location of SECARB Phase III Anthropogenic Test 
 
1.2 Regional Geology 
Citronelle Field contains more than 400 deep oil wells, covers approximately 16,380 acres (66.3 km2) of 
surface area, and is situated atop the Citronelle Dome, a giant salt-cored anticline located in the eastern Mississippi 
Salt Basin. This portion of the Mississippi Salt Basin contains more than 22,000 ft. (6,706 m) of Mesozoic and 
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Cenozoic sedimentary rocks, with most of the deep geologic information deriving from oil and gas exploration and 
development.2,3,4,5, and 6  The Citronelle Dome forms an elliptical structural closure at all geologic horizons, from 
ground surface through the oil reservoir in the Lower Cretaceous Donovan Sand, which is situated at approximately 
12,000 ft. (3,658 m). 
Figure 2 shows the structure of the Citronelle Dome at the horizon of the Ferry Lake anhydrite. The structure 
of the Citronelle Dome is expressed at all stratigraphic horizons from the Donovan to ground surface. Consequently, 
the 4- way structural closure illustrated in Figure 2 is also present in the Paluxy formation at Citronelle and shows 
the west boundary of the Mobile Graben and its associated normal faults. Conventional structure maps created from 
existing well control, plus reinterpretation of available 2-D seismic, show no evidence of faults or fracture zones at 
Citronelle Field (Pashin and Hill, 2010).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: Geologic Structure of the Citronelle Dome 
 
The Paluxy Formation, which lies at approximately 9,400 ft (2,865 m),at Citronelle Field is about 1,100 ft 
thick, (335 m). The porous and permeable fluvial sandstones of the upper Paluxy are the target reservoirs for CO2 
injection.  Confining horizons for CO2 injected into the Paluxy formation include multiple area-scale mudrocks 
present in the Paluxy and the overlying Washita-Fredericksburg Group. A prominent basal shale of the Washita-
Fredericksburg Group is the primary confining horizon for CO2 storage in the underlying upper Paluxy. Other 
regional-scale confining zones include the Tuscaloosa Marine shale, the Selma chalk and the Midway shale (Figure 
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3).   
 
 
Figure 3: Stratigraphic Chart at Citronelle Field 
 
2.  Permitting 
 
A Class V Experimental Well permit was requested from the Alabama Department of Environmental 
Management (ADEM) for the injection well due to the research purpose of the Anthropogenic Test, the short, less 
than three year, duration of the injection, and the modest volumes of CO2 that would be injected relative to a 
commercial scale storage project. A Class V Experimental Well injection permit was issued by ADEM in November 
of 2011, eleven months after the initial application. Current permit requirements include: 
 
x Area of Review (AoR)  for the  CO2 injection determined by modeling and monitoring results, 
x Extensive monitoring for CO2 at deep and shallow depths and at the surface, 
x Monitoring of the injection stream and applying a pressurized annulus of approximately 200 psig 
(1.379 MPa) for the duration of the injection,  
x Periodic update of a Corrective Action Plan for the AoR, and 
x Demonstration of USDW non-endangerment for site closure. 
 
Permission to inject was issued by ADEM on August 8, 2012, and injection commenced on August 23, 2012. 
Pursuant to the permit negotiations and agreement with the regulator, the Class V permit application defined the 
AoR as the farthest reach of the tangible CO2 plume and/or the region of ‘significant’ reservoir pressure increase. 
The region of significant pressure increase was further defined as a pressure greater than 2 percent above the native 
reservoir pressure. Computational modeling was used to project lateral and vertical migration of the CO2 plume and 
formation fluids in the subsurface from the commencement of injection activities until the time that plume 
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movement ceases, pressure differentials are no longer present, or a pre-determined amount of time has elapsed.  
Based on the initial, pre-injection geologic review and reservoir simulation in support of the Underground 
Injection Control permit application, the CO2 plume was expected to extend approximately 1,700 ft (518 m) from 
the proposed injection well, and to not breach vertical containment within the Paluxy Formation. The zone of 
pressure increase was also expected to be contained within the AoR of 1,700 ft (518.2 m) from the injector. These 
design parameters were based on the original expected injection of 547,500 tonnes of CO2 over a period of three 
years, which is significantly larger than the current first year injection volume of 74,084 tonnes. 
 
3.  Site Characterization 
 
A geologic characterization well and two injection wells were drilled in 2011. Geologic characterization of the 
Paluxy formation at the Anthropogenic Test Site is primarily based on four whole cores that were obtained while 
drilling the injection well (D 9-7 #2) and the observation wells (D 9-8 #2 and D 9-9 #2). From the D 9-8 #2, whole 
core was obtained for the upper Paluxy from depths 9,400 ft. to 9,460 ft. (2,865 m to 2,883 m), and for the bottom 
Paluxy sandstones from depths 10,430 ft. to 10,465 ft. (3,179 m to 3,190 m). From the D 9-7 #2, whole core was 
obtained for the upper Paluxy from depths 9,568 ft. to 9,636 ft. (2,916 m to 2,937 m), and from the D 9-9 #2, upper 
Paluxy core was obtained from depths 9,404 ft. to 9,448 ft. (2,866 m to 2,880 m).  
There are approximately 476 ft. (145 m) of net porous sand in the upper Paluxy Formation, distributed in more 
than 20 sand units that range in thickness from 20 ft. to 75 ft. (6.1 m to 23 m). Average core porosity of upper 
Paluxy sandstones in the three Anthropogenic Test wells is 19.5 percent. Upper Paluxy sandstone permeability 
ranges from 12 millidarcies (mD) to 3,950 mD, and averages 284 mD. However, the coarse to medium-coarse 
grained intervals at the base of individual sandstones of the upper Paluxy have measured core porosity exceeding 22 
percent and Klinkenberg-corrected permeability to air that can exceed 3,000 mD.  Core and geophysical log analysis 
have shown the middle and lower Paluxy sandstones are less prospective for large-scale CO2 injection due to low 
permeability, less sandstone, and a general lack of areal continuity. 
Log data from existing well penetrations in Citronelle Field, which are drilled on 40-acre spacing (0.16 km2), 
confirm the presence and lateral extent of the upper Paluxy reservoir sandstones. At the injection site, the upper 
Paluxy dips to the east-southeast at 1.25 degrees. Potential flow paths for injected CO2 at the Anthropogenic Test 
site are expected to be “updip” to the north-northwest towards the crest of Citronelle Dome. Figure 4 is a map of 
Citronelle field showing the field boundary and the locations of current wells. The Citronelle Southeast unit is 
shown in red. The Anthropogenic Test site is indicated in blue by a cross-section line from the injection well (D 9-7 
#2) through the two observation wells, the D 9-8 #2 and the D 9-9 #2. 
 
4.  Injection and Monitoring Operations 
 
The strategy for CO2 monitoring, verification and accounting (MVA) at the Anthropogenic Test site is intended 
to secure the safety, integrity and information objectives of the CO2 injection test by:  
 
1. creating and sustaining wellbore integrity;  
2. assuring safe CO2 injection operation 
3. verifying the location and migration of the injected CO2 plume; and  
4. monitoring for CO2 leakage.  
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Figure 4: Citronelle Oil Field Showing Southeast Unit and Anthropogenic Test Site 
 
4.1 Wellbore Integrity 
Leakage of CO2 along a wellbore is the most likely vertical pathway for CO2 migration from the injection 
zone into USDW’s or to the ground surface. A cement bond evaluation conducted on the injection well prior to 
injection demonstrates that a good cement bond is present across the injection zone and confining unit intervals. A 
successful initial mechanical integrity test was conducted on the D 9-7 #2 on March 13, 2012 prior to CO2 injection 
to confirm that the injection well was in good operating condition.  
In addition, injection tubing pressure and annulus pressure are monitored at the wellhead throughout the 
injection to confirm that the well remains in good operating condition. During injection operations, the injection 
well is under constant internal mechanical integrity monitoring (e.g. recording injection rate, volume, and tubing 
pressure as well as annular pressure). Pressure gauges mounted on the wellhead monitor for any pressure gain or 
loss in the annulus or within the cemented casing. As CO2 injection continues, well mechanical integrity will be 
monitored by periodic annual testing.   
 
4.2 Pressure Monitoring of CO2 Injection 
Reservoir pressure is rigorously monitored at three observation wells to provide bottomhole pressure 
observations of CO2 movement within the reservoir. The gauges installed in these wells are capable of detecting 
pressures from 0 to 10,000 psi, (0 to 68.95 MPa) and can provide continuous data acquisition at 0.5 to 1 minute 
intervals for several months. The up-dip, far-field pressure monitoring wells, the D 4-13 and D 4-14 are located 
3,500 ft. (1,067 m) northwest of the injection well (Figure 5).  
 As shown in Figure 5, the D 4-13 and the D 4-14 are neighboring wells on 40-acre well spacing. In-zone 
pressure monitoring occurs in the D 4-14 at the level of the ‘9460’ sandstone, which is the uppermost reservoir 
sandstone in the Paluxy. Above-zone pressure monitoring occurs in the D 4-13, in the lowermost sandstone of the 
overlying Washita-Fredericksburg Group. This sandstone is the first sandstone situated above the basal shale of the 
Washita-Fredericksburg, which is the primary confining unit for the upper Paluxy sandstone reservoirs below. This 
configuration of in-zone monitoring in one well, and pressure monitoring above the primary confining unit  in the 
neighboring well, would provide direct indication of CO2 migration and/or leakage across the primary confining 
unit.  
In addition to the D 4-14, in-zone pressure monitoring is ongoing  in the D 9-8 #2  characterization well, also 
at the level of the ‘9,460’ sandstone. Ongoing monitoring of in-zone pressure at the D 9-8 #-2, located about 870 ft. 
(265 m) from the injection well, provides direct evidence that the permitted maximum injection pressure is not 
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exceeded. Figure 6 compares the monthly CO2 injection rate and the reservoir pressure response in the D 9-8 #2, D 
4-14, and D 4-13 observation wells, showing no apparent pressure response or leakage of CO2 above the confining 
unit. 
 
 
Figure 5 – Well Location Map for the Anthropogenic Test Site Showing the AoR 
 
 
Figure 6: Summary of Reservoir Pressure Monitoring and Injection Rate 
 
4.3 Detecting and Monitoring the Injected CO2 Plume 
A variety of monitoring methods, including seismic, time lapse logging and in-situ fluid sampling have been 
deployed to detect and assess the extent of the CO2 plume. Monitoring the location of the CO2 plume provides 
valuable detail about the reservoir permeability, particularly flow unit heterogeneity and mapping of low and high 
permeability flow paths. In this way, detection and monitoring of the CO2 plume helps to refine the reservoir model 
that provides the basis for periodic evaluation of the CO2 plume.  
As of August 31, 2013, the CO2 plume has not been detected in D 9-8 #2 and D 9-9 #2 observation wells, nor 
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has CO2 leakage been detected above the confining unit by the above-zone pressure monitoring in the D 4-14 #1 
well.  Further, soil flux and perfluoro-carbon tracer sampling over the abandoned well at the injection site continues 
to result in a non-detect of CO2. 
Baseline seismic, baseline pulsed neutron capture logging, and baseline fluid sampling were conducted prior 
to the onset of CO2 injection to establish initial subsurface conditions. During 2013, the same baseline tools and 
analyses were re-deployed to acquire time-lapse data for the purpose of detecting changes in the reservoir during 
CO2 injection or post-injection. Time-lapse data used to establish the location and movement of the CO2 plume 
include: (1) cased hole pulsed neutron logs; (2) pressurized fluid samples; (3) reservoir pressure monitoring; (4) 
vertical seismic profiling. To date, these techniques have shown no indication of the arrival of a CO2 plume, 
possibly due to the relatively small volume of CO2 injected (<75,000 tonnes) and, as will be shown later, the 
relatively short extent of the CO2 plume at depths greater than 9,400 ft (2,865 m).  
 
5.  Numerical Modeling 
 
5.1 Geologic Model 
Ten upper Paluxy sandstones are perforated in the D 9-7 #2 injection well, as shown in Figure 7. The 
perforated sandstones were sub-divided further into porous and permeable model layers that were correlated 
throughout the Citronelle Southeast Unit using well logs from existing wells. The reservoir model layers are listed in 
Table 1, which include 39 porous and permeable sandstone layers and 8 flow barrier layers that correspond to 
intervening low permeability mudstones and siltstones. Additional model layers characterize the basal shale of the 
overlying Washita-Fredericksburg, which is the primary confining unit for the upper Paluxy sandstones. 
Table 1 shows the porosity and permeability assigned to each layer. The porosity and permeability data are 
from core analyses, where available, or from density-neutron log cross-plot porosity and core-based porosity-
permeability transforms. The vertical and horizontal permeability anisotropy indicated by the core analyses is also 
implemented in the reservoir simulation.   
 Elevation and thickness maps for each geomodel layer are based on the cross-section correlations of each 
reservoir layer. The layer maps are generated using IHS Petra software. Figure 8 is a representation of the geologic 
model, which highlights model layer thickness and elevation. The vertical exaggeration of Figure 8 is 10x. The 
geologic model represents more than 260 vertical ft. (79 m) of net porous upper Paluxy sandstone. Paluxy reservoir 
sandstone porosity implemented in the model ranges from 13% to 24% and averages 19%; average permeability 
implemented in the geologic model is 300 mD. 
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Figure 7: Well D 9-7 #2 Perforation Locations within the Upper Paluxy Sandstone 
 
  
Figure 8: Upper Paluxy GeoModel (Model Layer Elevation and Thickness) 
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Table 1: Revised Upper Paluxy Geologic Model for Anthropogenic Test Site 
 
 
ModelLayerIdentifier Perforated
Porosity,
fraction
Horizontal
Permeability,
mD
CoreDataAvailable
forCalibration
Confining Unit 0.06 0.01
9460 A1 0.178 14.1 X
9460 A2 0.195 56.9 X
9460 A3 X 0.169 12.5 X
9460 B X 0.190 45.0 X
9460 C X 0.200 187.5 X
9460 D X 0.208 37.5
9460 E 0.212 40.0
Flow Barrier 9460-9520
9520 A1 0.185 1.2
9520 A2 X 0.185 1.2
9520 B1 X 0.217 16.9
9520 B2 0.217 16.9
9520 C 0.170 0.6
Flow Barrier 9520-9540
9540 A X 0.208 18.8
9540 B1 X 0.195 4.4
9540 B2 0.195 4.4
9540 C 0.161 0.5
Flow Barrier 9540-9570
9570 Top X 0.150 1.3 X
9570 B 0.130 1.6 X
9570 C 0.120 1.9 X
Flow Barrier 9570-9620 28
9620 A1 0.206 66.9 X
9620 A2 X 0.193 48.1 X
9620 B X 0.193 48.1 X
9620 C1 X 0.193 48.1 X
9620 C2 0.210 493.8 X
9620 C3 X 0.183 87.5 X
9620 D 0.200 66.9 X
9620 E 0.167 35.6 X
Flow Barrier 9620-9670
9670 0.170 3.3
Flow Barrier 9670-9710
9710 A X 0.191 28.8
9710 B 0.195 20.0
9710 C 0.180 16.5
Flow Barrier 9710-9740
9740 A X 0.179 7.0
9740 B X 0.200 23.6
9740 C 0.191 14.4
Flow Barrier 9740-9800
9800 A X 0.185 42.5
9800 B X 0.196 76.5
9800 C X 0.175 23.0
9800 D 0.187 47.0
9800 E 0.143 2.4
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5.2 History Match 
The ADEM Class V Permit requires periodic re-evaluation of the plume extent around the injection well to 
incorporate actual monitoring and operational data, and to verify that the CO2 is moving as predicted within the 
subsurface. Re-evaluation of the generated CO2 plume incorporates new reservoir and geologic data, monitoring 
data, CO2 injection results, pressure fall-off tests, and modeling results to compute the maximum extent of the CO2 
movement. If the plume edge is exceeds the AoR boundary, then a new AoR must be computed for the next 
injection period and well penetrations within the new AoR may require remediation. 
For the Anthropogenic Test site, numerical modeling was conducted which simulates the total CO2 injection 
for the period August 23, 2012 to August 31, 2013. The model was controlled on gas injection rate, with the model 
predicting flow into each of the ten perforated layers as well as the pressure responses at the D 9-8 #2 (Figure 9), 
and D 4-14 (Figure 10) observation well.  As a result, the CO2 plume extent can be evaluated for the D 9-7 #2 
(Figure 11). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9: Upper Paluxy Pressure Match at the D 9-8 #2 
 
 
Figure 10: Upper Paluxy Pressure Match at the D 4-14 
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Figure 11: Predicted CO2 Plume Extent on August 31, 2013 of 440 ft (134 m) 
 
The reservoir architecture of the upper Paluxy formation thus appears to be highly effective for CO2 injection 
and storage by maintaining injectivity of commercial-scale volumes of CO2, while minimizing the CO2 plume 
footprint and pressure front. As of August 31, 2013, cumulative CO2 injection is 74,084 tonnes (81,663 tons). The 
CO2 containment demonstrated in this report indicates the CO2 plume extends to a radius of 440 ft. (134 m) from the 
injection well, which is well within the 1,700 ft AoR. This 440 ft. plume extent is similar for both the ‘9460 
Sandstone’ as well as the ‘9620 Sandstone’ of the upper Paluxy, as depicted on Figure 11. 
The only wells within the current plume footprint are the injection well, the D 9-7 #2, and its precursor, the 
permanently abandoned D 9-7#2. The nearest active well to the injector is the D 9-8 #2. The surface location is 870 
ft. away from the D 9-7 #2, placing the D 9-8 #2 outside the plume footprint. 
 
 
5.3 Forecast 
For the purposes of generating a forecast of injection activity at the Anthropogenic Test Site, we assumed for 
the purposes of this simulation that injection ends on October 31, 2014.  During this time, we expected injection to 
continue through the end of 2013 at nearly 500 tonnes per day, prior to shutting down due to low electricity demand 
at the Plant Barry.  We then expected injection to re-start in May of 2014, continuing through October and resulting 
in the injection of an additional 135,000 tonnes of CO2. 
The 2014 forecast shows how far the plume moves with approximately one additional year of injection. In 
each case, the two most permeable zones in the upper Paluxy reservoir sandstones continue to accept the bulk of the 
CO2. These sand bodies are the ‘9460 sandstone’, which is located at the top of the upper Paluxy, and the deeper 
lying ‘9620 sandstone’. Predicted plume dimensions as of August 31, 2013 is approximately 440 ft. After 
forecasting more than another year of injection, the CO2 plume is expected to grow to a radius of 720 ft. (219 m, 
Figure 12). 
The predicted 26 month total injection volume of approximately 210,000 tonnes is far removed from the 
maximum permitted three year injection volume of 547,500 tonnes, which is also indicated by the reduced 
maximum expected plume extent as compared to the AoR of 1,700 ft. Further, while the end of August signifies the 
permitted injection anniversary, October of 2014 is the stated end of injection with the site host and this research 
project’s major funder, the Department of Energy, explaining the use of these dates in the supporting graphics and 
analyses. 
Figure 13 shows the vertical cross-section view of the forecast CO2 saturation plumes three years after 
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injection, on October 31, 2017. In this view, the CO2 plume at the base of the ‘9620 sandstone’ is measurably longer 
than the CO2 plume for any of the subzones in the ‘9460’ sandstone. The predicted plume extent is still 720 ft. (219 
m), indicating the plume has potentially stabilized. 
From the numerical model, it can be seen that pressure is highest, as expected, in the vicinity of the injection 
well and reaches its peak at the conclusion of the injection program.  However, this area of increased pressure 
remains tied to the footprint of the CO2 plume in each sand body.  One year after injection has to ceased, the 
pressure front has dissipated to nearly background conditions.  
 
 
Figure 12: Predicted CO2 Plume Extent on October 31, 2014 of 720 ft (219 m) 
 
 
Figure 13: Predicted CO2 Plume Extent on October 31, 2017 of 720 ft (219 m) 
 
6.  Summary 
 
Several key observations are made from the reservoir simulation of CO2 injection for the period August 23, 
2012 through October 31, 2017: 
 
o The CO2 plume is essentially oval during the injection period and moves little over the subsequent three 
years of post-injection monitoring. 
o The dip of the Paluxy Formation influences the migration of mobile CO2 to a small degree after injection 
operations cease. However, the shallow angle of dip (approximately 1.25 degrees to the northwest) limits 
the post-injection up dip migration. 
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o The maximum movement of CO2 is less than 440 ft. (134.1 m) in any direction after the first year of 
injection and reaches a maximum extent of 720 ft. (219 m) at the conclusion of injection operations. 
o The extent of the CO2 plume does not change during the post-injection monitoring period. 
o Elevated pressure regions appear to be less than the observed plume extent and dissipate soon after the 
conclusion of injection operations. 
o The high transmissivity of the Paluxy results in a CO2 plume extent that greater than the extent of 
significant pressure build up. Consequently, the AoR determination is based on the plume extent. 
o Injection into multiple sand layers results in a maximum plume of limited areal extent. For example, at 
maximum extent, the tangible CO2 plume occupies approximately 37 acres, (0.15 km2) three years after 
injection operations have ceased. 
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